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(57) ABSTRACT

An Internet protocol query for Internet protocol private
branch exchanges including a private branch exchange that 1s
connected to the public switched telephone network for
receiving a call setup request, the private branch exchange not
being enabled for receiving calling name delivery informa-
tion from a telecommunications circuit; at least one of an
incumbent local exchange carrier switch and a competitive
local exchange carrier switch 1n communication with the
private branch exchange, the at least one of the incumbent
local exchange carrier switch and the competitive local
exchange carrier switch having the telecommunications cir-
cuit not enabled for calling name delivery information
retrieval; a network in communication with the private branch
exchange; and a calling name delivery database 1n commu-
nication with the network for receiving calling name delivery
queries from the private branch exchange based on the call
setup request. Methods for routing calls based on ENUM
information 1s also included.
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INTERNET PROTOCOL FOR IP PRIVATE
BRANCH EXCHANGES

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 12/042,890, filed Mar. 5, 2008 (now U.S. Pat.

No. 8,428,233), by Anthony Zerillo and entitled, “Internet
Protocol for IP Private Branch Exchanges,” which is hereby
incorporated by reference 1n its entirety.

FIELD OF THE INVENTION

The field of the invention relates in general to the field of
Internet protocol exchanges, 1n particular, to an Internet pro-
tocol query for internet private branch exchanges.

BACKGROUND OF THE INVENTION

Conventional and Internet protocol (*IP”) private branch
exchanges (“PBXs”) are typically connected to the public
switched telephone network (“PSTN) through time-division
multiplexing (“TDM”) integrated services digital network
(“ISDN”) primary rate intertace (“PRI”) circuits. Customers
typically purchase IP PBXs that have Calling Name Delivery
(“CNAM”) as a teature. CNAM 1s a service that displays a
caller’s name on the calling party’s digital readout on their
telecommunications device. This 1s similar to the Caller 1D
service, but that the calling party’s name 1s displayed along
with their calling number or instead of the calling number.

The customer pays a fee for the service, which can be any-
where from $50-$90 per PRI per month for the CNAM. To

deliver the CNAM to the IP PBX, the customer’s telecom-
munications provider, such as an incumbent local exchange
carrier (“ILEC”) or competitive local exchange carrier
(“CLEC”), may launch a CNAM query when a call 1s destined
tor the PRI trunk group. The ILEC/CLEC may then deliver
the CNAM information via the signaling “D” channel on the
PRI. Currently, the IP PBXs connected to the PSTN via PRIs
do not have the functionality of launching a query for CNAM
information via IP. Typically, the ISDN PRI circuits are pur-
chased from the ILEC/CLEC in an operating region and they
generally provide connectivity to the PSTN for both media
and signaling traffic.

Current IP PBXs rely on the network of the ILEC/CLEC to
query hosted databases for CNAM and other information. In

a typical operation, a call setup 1s attempted for an inbound

call and the PRI 1s equipped with CNAM Delivery, so the

ILEC/CLEC Class 5 switch launches a CNAM query to either
its database, or to a database provider with whom 1t has a
contract. The database or database provider may be part of or
accessed through a signaling transier pomnt (“STP”) or
switching control point (“SCP”); this query may either be 1n
IP or TDM format. Generally, the database 1s queried based
on an incoming telephone number and an associated name 1s
delivered to the ILEC/CLEC Class 5 switch. The Class 5
switch passes the CNAM information to a PBX via the SS7
packet, for example. At the PBX, the CNAM data 1s eventu-
ally delivered to the appropriate station on the customer’s
premise, alter which the call takes place.

Typically, the CNAM information 1s delivered in the SS7
transaction capabilities access part (“TCAP”) portion of the
packet along with other call setup information, such as
parameter set identifier, parameter length, generic name,
generic name length, presentation, spare, availability, type of
name, and name, for example.
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Telephone number mapping or electronic number mapping,
(“ENUM?”) 1s a suite of protocols that unity the telephone

numbering system E.164 with the Internet addressing system
domain name system (“DNS”) by using indirect lookup
method to obtain naming authority pointer (“NAPTR”) meth-
ods. ENUM resolves addressing of telephone numbers to a
uniform resource locator (“URL”). If an ENUM query 1s
launched based on the outbound telephone number, then the
response may include all URL addresses of the devices (e.g.,
Instant Messaging (“IM”), fax, mobile, etc.) associated with
the telephone numbers. Currently, IP PBXs must rely on their
servicing ILEC/CLEC to launch ENUM queries, 11 desired.
Generally, ENUM 1s used today 1n voice over internet proto-
col (“VoIP”) Peering Exchanges and for inter-carrier multi-
media messaging services (“MMS”) routing. ENUM queries
launched 1n IP PBXs via IP connections may provide out-
bound calls to be routed by IP instead of TDM, and can

provide 1nformation necessary to support inter-carrier
enhanced IP services, such as find-me/follow-me service.

SUMMARY

In one embodiment, the present IP query for IP PBXs may
be connected to the PSTN using TDM ISDN PRI circuits that
do not have the CNAM delivery feature activated by the
ILEC/CLEC. Instead of the signaling network of the ILEC/
CLEC retrieving the CNAM information, the data 1s retrieved
using public or private IP. In one embodiment, a call setup 1s
attempted for an inbound call. The PRI 1s not equipped with
a CNAM delivery, thus no CNAM query 1s launched via the
Class 5 switch; however, the IP query for IP PBXs switch
launches a CNAM query via IP to either 1ts CNAM database,
an internal CNAM database, orto a CNAM database provider
with whom 1t may have a contract. At this point, the call setup
may be suspended via the PBX signaling TDM. The query,
based on the mcoming caller’s telephone number, may be
launched to an internal database 1nitially, and then directed to
the IP address of a contracted hosted database provider 1f no
response 1s recerved 1nitially. In one aspect, the IP address
may typically be that of the database provider’s Session Bor-
der Controller (“SBC”). A SIP SS7 protocol converter may be
part of the database provider’s system. The incoming caller’s
name or CNAM information associated with queried tele-
phone number may be delivered to the PBX switch and the
appropriate station after which the call may take place. In one
embodiment, the present Internet protocol query for Internet
protocol private branch exchanges (“IP query for IP PBXs™)
provides for PBX customers an alternative to ILEC/CLEC
provided CNAMs at a cost per PRI.

The present IP query for IP PBXs may allow IP PBX
customers to recertve CNAM information at a lower price than
that which 1s typically offered. With regard to ENUM, the
present IP query for IP PBXs provides IP PBX end users the
ability to send queries to the network provider of their choice
to receive ENUM 1nformation. The present IP query for IP
PBXs solves the problems of overpriced CNAM delivery to
IP PBXs and limited options for delivery of CNAM and/or
ENUM information. In one aspect, the present IP query for IP
PBXs provides a query tlow from an IP PBX switch 1n order
to retrieve hosted database information.

By having direct access or relationships with databases and
database providers for CNAM and other information, they
have the potential to acquire the CNAM information for a
substantially less cost. IP PBXs owners may determine which
incoming calls will be queried, thus providing a greater qual-
ity of service. Additionally, queries may be initially routed to
an 1nternal database, city/state database, or to an external
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database provider. Further, IP PBXs owners may choose pub-
lic IP or may opt for a higher level of quality of service via a
dedicated IP connection for signaling traific.

In one embodiment, the present Internet protocol query for
Internet protocol private branch exchanges includes a private
branch exchange that 1s connected to the public switched
telephone network for receiving a call setup request, the pri-
vate branch exchange not being enabled for recerving calling
name delivery mformation from a telecommunications cir-
cuit; at least one of an mcumbent local exchange carrier
switch and a competitive local exchange carrier switch 1n
communication with the private branch exchange, the at least
one of the mncumbent local exchange carrier switch and the
competitive local exchange carrier switch having the tele-
communications circuit not enabled for calling name delivery
information retrieval; a network 1n communication with the
private branch exchange; and a calling name delivery data-
base 1n communication with the network for recerving calling,
name delivery queries from the private branch exchange
based on the call setup request.

In another embodiment, the present Internet protocol query
for Internet protocol private branch exchanges includes a
private branch exchange that 1s connected to at least one of a
public switched telephone network and an internet protocol
network for connecting an outbound telephone call from at
least one communication device, the private branch exchange
in communication with the at least one communication
device; a network 1n communication with the private branch
exchange; and an electronic numbering mapping database 1n
communication with the network for receiving electronic
numbering mapping database queries from the private branch
exchange based on a telephone number of the outbound tele-
phone call.

BRIEF DESCRIPTION OF THE DRAWINGS

[lustrative embodiments of the present invention are
described in detail below with reference to the attached draw-
ing figures, which are incorporated by reference herein and
wherein:

FIG. 1 i1llustrates a block diagram of an exemplary network
tor IP query for IP PBXs according to an embodiment of the
present invention;

FI1G. 2 illustrates a flow chart of an exemplary process for
associating CNAM information with an incoming call

according to an embodiment of the present invention; and

FI1G. 3 illustrates a tflow chart of an exemplary process for
routing a call via IP to a destination according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

In the drawings, like or similar elements are designated
with 1dentical reference numerals throughout the several
views and figures thereot, and various depicted elements may
not be drawn necessarily to scale.

FI1G. 1 1llustrates an embodiment of a network 100 for IP
query for IP PBXs. In this embodiment, the network 100 may
include a customer premise 102 that may include one or more
communication devices 104a-104¢ in communication with a
PBX 106. The customer premise 102 may further include
server 120a that may be a personal computer for performing
and executing programs and instructions and accessing a
network 132. The customer premise 102 may be further in
communication with an ILEC/CLEC network 126 that may
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include PRI circuits 122 1n communication with the PBX 106
and a telecommunications switch 124, such as a Class 5
switch.

The network 100 may further include a database provider
network 134 that 1s 1n communication with the network 132.
The database provider network 134 may include a session
border controller 142 and a gateway 138 1n commumnication
with a server 1205; the servers 120a and 1205 (collectively
120). The database provider network 134 may further include
a signaling transier point (“STP”) 140 that may be 1n com-
munication with the servers 120 and/or gateway 138. The
servers 120 may be any computing devices suitable for com-
municating with the network 132. The network 132 may be a
fiber optic, cable, or telephone network or other wired net-
work or wireless network suitable for communication with
the servers 120. In one embodiment, the customer premise
102 may include a wireless router, adapter, switch, hub, or
other suitable interface that allows the servers 120 to com-
municate with the network 132. The ILEC/CLEC network
126 may use a graphical user interface (“GUI”), such as
website or program accessible from the servers 120 1 order to
perform the features and functions herein described. In one
embodiment, the ILEC/CLEC network 126 1s in communi-
cation with the PSTN 144.

Additionally, the servers 120 may include processors 108a
and 1086 (108a and 1085 collectively 108) that execute soft-
ware 110q and 1105 (110a and 1105 collectively 110). The
processors 108 may be in communication with memories
112a and 1126 (1124 and 11256 collectively 112), an mput/
output (“I/O”) umt 114a and 1145 (114a and 1145H collec-
tively 114), and storage units 1164 and 1165 (116a and 1165
collectively 116). The storage units 116 may store databases
or data repositories 118a-118d therecon. The software 110
may include 1nstructions for execution by the processors 108
for providing ENUM and CNAM information 1n accordance
with the principles of the present IP query for IP PBXs. The
servers 120 may be physically located or utilized by the
customer premise 102 and database provider network 134, or
any other entity in accordance with the with the principles of
the present IP query for IP PBXs.

Each of the servers 120 may communicate via the network
132. The network 132 may be the Internet, intranet, wide area
networks (“WANs™), local area networks (“LANs”), or other
communication systems capable of communicating informa-
tion between computing devices and/or PBXs. Preferably, the
network 1s at least one of Internet, Intranet, TDMA network,
CDMA network, PCS network, GSM network, WiMAX net-
work, WLAN, data network, packet network, private net-
work, PSTN, and VoIP network. The servers 120 may com-
municate data packets 128a-1287 and 130a-130#% containing
information related to any of the computer and networks of an
entity to another one or more of the servers 120, as understood
in the art. Similarly, the servers 120 may communicate infor-
mation to other servers 120 via data packets 128a-128» and
130a-1307 viathe network 132. In addition, network 132 may
be a communications network, a computer network, an Inter-
net network or a combination of them, and the like. In opera-
tion, the servers 120 may execute the software 110 to enable
the IP query for IP PBXs to acquire CNAM and ENUM
information, for example.

In addition, a user may utilize host personal computers (not
shown), wired communication devices (not shown), and
wireless communications devices (not shown) either directly
with the servers 120 or indirectly via the network 132 or other
telecommunications networks. The host personal computers
and wireless communications devices may enable users of the
network 100 to interface with the software 110 to display
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online menus, catalogs, and the like to a user. Host personal
computers, wired communication devices, and wireless com-
munications devices may also include other peripherals, such
as keyboards, displays, microphones, and the like. Preferably,
the software 110 of the servers 120 1s capable of presenting
GUIs to their respective displays. Moreover, some or all of the
GUIs may display CNAM and ENUM information as
described herein.

The telecommunications switch 124 may communicate
using a signal control protocol, such as a signaling system
number 7 (*SS87”) protocol. The SS7 protocol 1s used in
publicly switched networks for establishing connections
between switches, performing out-of-band signaling in sup-
port of the call-establishment, billing, routing, CNAM and/or
ENUM information retrieval, and implementing information-
exchange functions of a PSTN. The telecommunications
switch 124 may be owned and operated by a local exchange
carrier that provides standard telephone service to any num-
ber of users. In one embodiment, the telecommunications
switch 124 may be a Class 5 switch that 1s part of the network
systems of the local carnier. However, the telecommunica-
tions switch 124 may also be a Digital Subscriber Line Access
Multiplexer (“DSLAM?™), Internet Protocol (*IP”) gateway,
base station, or any other suitable network access point.

In one embodiment, the telecommunications switch 124
may be a wire-line switch or public exchange using time
domain multiplexing to provide telecommunications services
to a particular subscriber or groups of subscribers. The tele-
communications switch 124 may be located at a local tele-
phone company’s central oflice, or at a business location
serving as a PBX. The telecommunications switch 124 may
provide dial-tone, calling features, and additional digital and
data services to subscribers, such as communication devices
104a-104¢. The telecommunications switch 124 may also
enable voice over internet protocol (“VoIP”) communication
of the communication devices 104a-104¢ through a data net-
work. VoIP works by sending voice information in digital
form 1n packets, rather than in the traditional circuit-commiut-
ted protocols of the publicly switched network.

The network 100 may further include any number of hard-
ware and software elements that may not be shown in the
example of FIG. 1. For example, 1n order to facilitate VoIP
communications, the communications system and telecom-
munications switch 124 in particular may include application
servers, media servers, service brokers, call agents, edge rout-
ers, gateways (signaling, trunking, access, sub, etc.), IP net-
work service providers, adapters, exchanges, switches, users,
bridges, and networks. The telecommunications switch 124
or other components of a wire line network, such as a data,
PSTN, VoIP, or other wired network may implement the
features and perform the methods herein described.

The telecommunications switch 124 may include an
authentication space. The authentication space may be a par-
tition of the server or other storage designated by the com-
munications service provider. The authentication space may
validate that a user or device, such as a client, 1s allowed to
authorize the telecommunications switch 124 to set prefer-
ences, implement changes, review information, or perform
other updates. For example, a user may be first required to
provide a secure 1dentifier, such as a user name, password, or
other authentication code or hardware interface, to verity the
user 1s authorized to make changes within the authentication
space.

The authentication information may be used to create a
secure connection between the servers 120 and telecommu-
nications switch 124, for example. The secure connection
may be a virtual private network tunnel, an encrypted con-
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nection, firewall, or other form of secured communications
link. The telecommunications switch 124 may use any num-
ber of gateways, proxies, applications, or interfaces for allow-
ing the servers 120 to the telecommunications switch 124
through the network 100. Alternatively, the servers 120 may
use a wireless network or other network to access the tele-
communications switch 124. The telecommunications switch
124 may use a host client application for communicating with
numerous clients, for example.

The storage units 116 and/or data repositories 118 may
store CNAM and ENUM 1information as described herein. In
one embodiment, the CNAM information may include a
directory of telephone or directory numbers and related
names for the telephone numbers. The numbers and names
may belong to subscribers and non-subscribers of a particular
network or telecommunications network. In one aspect, the
names are associated with the names of a particular calling
party.

Additionally, the storage units 116 and/or data repositories
118 may store ENUM information that umiy the telephone
numbering system E.164 with the Internet addressing system
DNS by using indirect lookup method to obtain NAPTR
methods. ENUM 1s a protocol that resolves addressing of
telephone numbers to a URL. If an ENUM query 1s launched
based on the outbound telephone number, then the response
may include all URL addresses of the devices, such as 1M,
fax, mobile, etc., associated with the telephone numbers.
ENUM 1s a routing technology used in VoIP Peering
Exchanges and 1n inter-carrier MMS routing gateways.
ENUM queries launched in IP PBXs via IP connections may
provide outbound calls to be routed by IP 1nstead of TDM. In
one embodiment, the ENUM is a suite of protocols developed
to unily the telephone system with the Internet by using E.164
addresses with DDDS and DNS. ENUM may also refer to
“E164 Number Mapping.” VoIP service providers may assign
a URI to a customer in order to complete calls over the
Internet, but ENUM may not be limited to use for VolP
service. ENUM provides a user with a domain name on an
E.164 server in order to associate a common international
telephone number with a URI and provide other DNS-related
services. The storage units 116 and/or data repositories 118
may store this ENUM information.

In one aspect, an IP address may be associated with each
different telephone number. In this example, a telephone
number may first be assigned to a user by a carrier for service.
The number may then be registered for one or more ENUM
services, such as to recerve phone calls at a home or office,
send emails, or send faxes. These settings that map ENUM
registered services to the phone number may be stored 1n a
naming authority pointer (“NAPTR”) resource record located
in the DNS under E164.arpa domain. A phone number may be
translated 1into an Internet address as follows. Initially, using
a telephone number, such as 1-919-460-1234, it 1s mnitially
stored as +1-919-460-1234, in E.164 format with the “1” as
North America’s country code. Next, all the characters but the
digits are removed, leaving “19194601234 . Then, the order
of digits 1s reversed and dots are placed 1n between
cach digit, such as “4.3.2.1.0.6.4.9.1.9.1”” The domain
“B.164” 1s appended to the end, such as
“4.3.2.1.0.6.4.9.1.9.1.el164.arpa.” After translating the num-
ber into an Internet address, ENUM may 1ssue a DNS query
on the domain.

A database provider may determine registration of the
E.164 address by associating the address with either a glo-
bally umique service provider indentifier (“SPID”) or a
pseudo-service provider identifier (“pseudo-SPID”). The
pseudo-SPID may be used to identify the service provider
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registrant of a telephone number that does not possess a
globally unique SPID 1n the context of industry or regulatory
number management systems. A pseudo-SPID may only be
applicable within the context of a specific ENUM service.

Further, a database provider may identily the service pro-
vider associated with a telephone number for routing calls
and messages, and optionally mapping a telephone number to
the URI associated with the service provider. Customers may
query the ENUM database through DNS queries or through
an ENUM application programming interface (“API”), such
as Java. In one aspect, IP PBXs may receive software updates
for performing the functionality herein described.

In one embodiment, the PRI circuits 122 may include a
circuit switch PRI or a TDM PRI circuit that includes 23
bearer channels that are 64 k each, for example. The PRI
circuits 122 may further include a signaling channel of 64 k.
In one aspect, the signaling link within the PRI circuits 122
may include standard call setup immformation. It also may
include past caller ID information and any signaling that
needs to take place between the regulars on either side of the
PRI circuits 122, such as ILEC/CLEC network 126. The
bearer channels may include voice, video, and data traific, for
example.

In addition to the aforementioned aspects and embodi-
ments, the IP query for IP PBXs further includes methods for
associating CNAM information and routing calls based on
ENUM information. FIG. 2 illustrates an embodiment 200 of
a method for CNAM inquiries with the present IP query IP
PBXs. In step 202, a call setup request may be recerved
containing a telephone or directory number from an originat-
ing carrier to the telecommunications switch 124 from the
PSTN 144. In step 204, an IP PBX, such as PBX 106,
launches an IP query for CNAM information. This step may
include mitiating a query at an internal database, such as
storage unit 116a and/or data repository 118a or 1185. In step
206, an mquiry 1s made as to whether the internal database
was able to provide a name or CNAM information associated
with the telephone or directory number. I the answer to the
inquiry 1s “ves,” then in step 214 the IP query for IP PBXs
associated CNAM 1s delivered to the PBX 106 and the appro-
priate communication device 104a-104¢ where the call 1s
bound.

If the answer to the inquiry 1n step 206 1s “no,” then 1n step
208 the IP query for IP PBXs 1nitiates a query to an external
CNAM database. This step may include suspending the call
setup via the PBX 106 signaling TDM. This step may also
include that the IP PBX suspends call processing and
launches an IP query via 1ts data connection to the Internet or
network 132, as described 1n step 210. The external database
may be a database under contract or associated with a par-
ticular telecommunications service provider and the like.
This step may further include that the placed call that i1s
destined for communication devices 104a-104¢ and/or PBX
106 and the call setup messages are exchanged with the
serving switch and the PBX 106. As described above, the
PBX 106 may be in communication with the PSTN 144 using
PRI circuits 122, such as TDM ISDN PRI circuits. In this
embodiment, the PRI circuits 122 do not have CNAM deliv-
ery feature activated by the telecommunications switch 124.
Thus, mstead of the ILEC/CLEC network 126 retrieving
CNAM information from the telecommunications switch
124, 1t 1s retrieved by the PBX 106 and/or customer premise
102 from an external database, such as storage units 116, and
data repositories 118, or servers 120.

In step 210, the IP query for IP PBXs may launch an IP
query to storage units 116, and data repositories 118, or
servers 120 via the network 132 using a pre-populated IP
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address. This step may include that the IP query 1s launched to
a pre-populated IP address, thus directing the query to the
desired database provider, such as storage unmits 116, and data
repositories 118, or servers 120. In one aspect, the IP address
may be the IP address of the session border controller 142 of
the storage units 116, and data repositories 118, or servers
120. The IP query may be directed over the network 132, such
as the Internet via a public or private connection (1.¢., VPN).
This step may further include that the database provider
responds with CNAM information associated with the
incoming caller’s telephone number in IP format. In one
embodiment, a SIP-SS7 protocol converter, such as gateway
138, may be used to convert the telephone or directory num-
ber to an IP address as described herein.

In step 212, the system then retrieves the CNAM informa-
tion from the external database provider. In step, 214, the
retrieved CNAM information 1s transmitted back to the PBX
106 for associating with the telephone or directory number
for forwarding to the appropriate communication device
104a-104c relating to the call setup request. The IP PBX, such
as PBX 106, receives the CNAM information and delivers to
the appropriate station, such as communication devices 104a-
104¢, and the call takes place 1n step 216.

In one aspect, the customer premise 102 may be selective
regarding the CNAM 1nquiries to make based on the call setup
telephone numbers. For example, 1f the customer premise 102
and/or PBX 106 determine that an incoming telephone or
directory number does not need CNAM 1information, then 1t
may not query its internal CNAM 1information databases or
initiate a query through the network 132 to a database pro-
vider’s network, such as database provider network 134. This
may 1mprove the quality of service, by providing efficient
queries based on determinations of the customer premise 102.

FIG. 3 illustrates an embodiment 300 of a method for
ENUM inquiries with the present IP query IP PBXs. As
mentioned above, ENUM information may be used today in
VoIP Peering Exchanges and for inter-carrier MMS routing.
In one embodiment, ENUM queries launched by IP PBX
connections, such as PBX 106, may allow outbound calls to
be routed via IP mstead of TDM 11 desired. In step 302, a call
setup for an outbound call 1s requested from the communica-
tion devices 104a-104¢ and/or PBX 106. This step may
include mmitiating a call from the communication devices
1044a-104¢ by a user. In step 304, the terminating telephone or
directory number may be used to launch an ENUM informa-
tion query to an internal database, such as storage unit 116a
and/or data repository 118a or 1185b. In step 306, an inquiry 1s
made as to whether the internal database was able to provide
an ENUM information associated with the dialed telephone
or directory number. This step may include retrieving an IP
address associated with the dialed telephone or directory
number from an internal database, such as storage unit 116a
and/or data repository 118a or 11854.

I1 the answer to the inquiry 1n step 306 1s “yes,” then 1n step
312 the IP query for IP PBXs associated ENUM information
1s delivered to the PBX 106 and the appropriate communica-
tion device 104a-104c¢. In step 312, an IP address associated
with the dialed telephone or directory number 1s retrieved and
the call may be routed through the telecommunications
switch 124 via the PBX 106, for example. This step may
include routing the call through a public or private IP to the
destination either directly to a VoIP provider or a Peering
exchange, for example.

I1 the answer to the inquiry 1n step 306 1s “no,” then 1n step
308 the IP query for IP PBXs 1itiates a query to an external
ENUM database for ENUM information associated with the

dialed telephone or directory number. This step may include
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suspending the call setup via the PBX 106 signaling TDM.
This step may also include that the IP PBX suspends call
processing and launches an IP query via 1ts data connection to
the Internet or network 132. The external database may be an
ENUM database under contract or associated with a particu-
lar telecommunications service provider and the like.

In step 310, an inquiry 1s made as to whether the external
database, such as database provider network 134, was able to
provide an ENUM information associated with the dialed
telephone or directory number. This step may include retriev-
ing an IP address associated with the dialed telephone or
directory number from an internal database, such as storage
unit 116a and/or data repository 118a or 1185. If the answer
to the inquiry in step 310 1s “ves,” then 1n step 312 the IP query
for IP PBXs associated ENUM information 1s delivered to the
PBX 106 and the appropriate communication device 104a-
104c. In step 312, an IP address associated with the dialed
telephone or directory number 1s retrieved and the call may be
routed through the network 132 via the PBX 106, for
example. This step may include routing the call through a
public or private IP to the destination either directly to a VoIP
provider or a Peering exchange, for example. In one aspect,
routing calls bilaterally to Peering partners or to Peering
exchanges may be less expensive than through the PSTN.
Additionally, call routed to Peering partners or to Peering
exchanges may be maintained 1n IP format, instead of con-
verted to TDM and back to IP. Such protocol conversions may
introduce latency which 1s detrimental quality of service. In
one aspect, users of the IP query for IP PBXs may choose
public IP or may opt for a higher level of higher level of
quality of service via a dedicated IP connection, for both IP
signaling and media traffic.

If the answer to the inquiry 1n step 310 1s “no,” then 1n step
314 the IP query for IP PBXs routes the call to the PSTN. In
this step, approprate signaling to the PSTN may take place as
1s known 1n the art.

In one aspect, the customer premise 102 may be selective
regarding the ENUM inquiries to make based on the dialed
telephone number. For example, 11 the customer premise 102
and/or PBX 106 determines that the dialed telephone or direc-
tory number does not need ENUM 1information, then i1t may
not query 1ts internal ENUM 1nformation databases or initiate
a query through the network 132 to a database provider’s
network, such as database provider network 134. This may
improve the quality of service, by providing efficient queries
based on determinations of the customer premise 102.

There has been described a system and method for distrib-
uting electronic mnformation. It should be understood that the
particular embodiments described within this specification
are for purposes of example and should not be construed to
limit the invention. Further, 1t 1s evident that those skilled in
the art may now make numerous uses and modifications of the
specific embodiment described, without departing from the
inventive concepts. For example, particular additional serv-
ers, computers, networks and the like may be used to convey
the mmformation categories and related stored documents
without departing from the inventive concepts.

What 1s claimed 1s:

1. An Internet protocol query system for Internet protocol

private branch exchanges, the system comprising:

a private branch exchange that 1s connected to the public
switched telephone network that receives a call setup
request, the private branch exchange comprising an
internal name delivery database, the private branch
exchange and the internal name delivery database being
independent from and 1n communication with a carrier
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switch, the private branch exchange not being enabled to
receive calling name delivery information from the car-
rier switch; and

an external calling name delivery database, independent of
the carrier switch and the private branch exchange, that
receives calling name delivery queries from the private
branch exchange based on the call setup request;

wherein the private branch exchange 1s configured, 1n
response to a determination that an incoming telephone
number associated with the call setup request does not
require calling name delivery information, to withhold
sending calling name delivery queries to both the inter-
nal name delivery database and the external name deliv-
ery database.

2. The system of claim 1, wherein the carrier switch 1s a

primary rate interface circuit.

3. The system of claam 1, wherein the private branch
exchange communicates with the carrier switch over a time-
division multiplexing integrated services digital network pri-
mary rate iterface circuit.

4. The system of claim 1, wherein the carrier switch 1s a
Class 5 telecommunications switch.

5. The system of claim 1, wherein the carrier switch 1s
selected from the group consisting of Digital Subscriber Line
Access Multiplexer, Internet Protocol gateway, base station,
and a network access point.

6. The system of claim 1, wherein the carrier switch 1s at
least one of an incumbent local exchange carrier switch or a
competitive local exchange carrier switch.

7. The system of claim 1, further comprising:

at least one communications device 1 communication
with the private branch exchange for receiving the call
setup information and associated calling name delivery
information.

8. An Internet protocol query system for Internet protocol

private branch exchanges comprising:

a private branch exchange that 1s connected to a network
for connecting an outbound telephone call from at least
one communication device, the private branch exchange
in communication with the at least one communication
device and with an electronic numbering mapping data-
base configured to receive electronic numbering map-
ping database queries from the private branch exchange
based on a telephone number of the outbound telephone
call;

wherein the private branch exchange i1s configured, 1n
response to a determination that the telephone number of
the outbound telephone call does not require electronic
numbering mapping information, to withhold sending
clectronic numbering mapping database queries to the
clectronic numbering mapping database.

9. The system of claim 8, wherein the electronic numbering,
mapping database includes Internet protocol addresses asso-
ciated with their respective telephone numbers.

10. The system of claim 8, wherein the network at least one
ol a public switched telephone network or an internet protocol
network.

11. The system of claim 8, wherein the electronic number-
ing mapping database stores E.164 addresses relating to the
telephone numbers.

12. The system of claim 8, wherein the electronic number-
ing mapping information 1s based on a suite of protocols that
unify a telephone numbering system with an Internet address-
ing system or domain name system.

13. A method for associating calling name directory infor-
mation with an mmcoming telephone call comprising;:




US 8,787,544 B2

11

receiving a call setup request including a telephone number

from at least one communications device;

determining whether the telephone number requires call-

ing name delivery information;

in response to determining that the telephone number
requires calling name delivery information:

querying one or more databases independent from a
carrier switch for calling name delivery information
related to the call setup request;

retrieving the calling name delivery information; and

transmitting the calling name delivery information to the
at least one communications device; and

in response to determining that the telephone number does

not require calling name delivery information, withhold-
ing sending calling name delivery queries to the one or
more databases.

14. The method of claim 13, turther comprising;:

suspending the call processing through a private branch

exchange until the calling name delivery information 1s
retrieved.

15. The method of claim 13, wherein the one or more
databases are selected from a group consisting of a database
external to a private branch exchange and a database internal
to the private branch exchange.

16. The method of claim 15, further comprising:

selecting those call setup requests to query for calling name

delivery information.

17. A method for routing a call comprising:

receiving a call setup request including a telephone number

for an outbound call from at least one communications
device;
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determiming whether the telephone number requires elec-
tronic numbering mapping information;
in response to a determination that the telephone number
requires electronic numbering mapping information:
querying one or more databases for electronic number-
ing mapping information related to the call setup
request;
retrieving the electronic numbering mapping informa-
tion; and
responsive to retrieving the electronic numbering map-
ping information, routing the call setup request to a
network based on the retrieved electronic numbering,
mapping mformation; and
in response to a determination that the telephone number
does not require electronic numbering mapping infor-
mation, withholding sending queries to the one or more
databases.
18. The method of claim 17, wherein the one or more
databases are selected from a group consisting of a database
external to a private branch exchange and a database internal

to the private branch exchange.
19. The method of claim 17, wherein the network 1s at least
one of a public switched telephone network and an Internet

Protocol network.

20. The method of claim 17, wherein the electronic num-
bering mapping information 1s based on a suite of protocols
that unity a telephone numbering system with an Internet
addressing system or domain name system.
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